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«VE*ll ^4? Tils ^MH^ o\]o] ^(Air Gap) ^ HJ-^-i- 

3^3: ^ , ^ ^ Hfl^ol nfl77>x] #J|L <£<£^ A}^].- ^7)1^-; 1 ##oV-g. 

*Wtr ^, ^€ ^ ^^"^H °fl^^>Jl ^o VJ r ^<3^M- *M*Rr ^TjlSf; ^-«L 

^^BVo] *j]7^ ^s}-^ ^^^12 ##^* 3flE^*V , ^<gBVol 

*>JjL HflAi^ ^z}-^ cj:7jl<2}-; 2 ^71^ ^, IMD( Inter Metal 

Dielectric)^* °\}°] ^*Rr #7jl<4; CMP 7]^ °-S. IMD^* ^^5rtr ^, ^ 

Al Alz|ofl <^fl ^nKg- ^7^}^- ^711^; ^^-BVol 7j)7^ ^.iflofl ^ZL-g- 

£ 2g 

°fl<H IMD, RC delay 
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til£^] ^ H^<y 7 £ {METHOD FOR FORMING AN AIR GAP IN A 

SEMICONDUCTOR METAL LINE MANUFACTURING PROCESS} 

£ 2a tfl*l £ 2g^ «>^-3i*V ^Al^ofl ttHE- tiVE^ ^ sf^ *fl2: ^<H*I 

200, 204 : ^s\- 202 : ^ afl^l 

206, 210 : 208 : ^Sj-^ 

212 : IMDIr 214 : ^ 

215 : ^sj^L-g- 216 : ^ wfl*] 

<8> hV£*,1 ^ ^ 7l^oil ^ %£L3., 4**), « a] ^(capacitance) 

1- 4171-1- ^ S ^c-ll IKS^I ^ el-ol 2fl£E ^ofl^o] 6\]o] y£( Air 

Gap) ^ y o v ^°11 ^ SM^K 
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<10> Oj^Tll #4* tiflA} A>0]S] ^Oj-^TgA^ ^ A^ ^1^*> #4* yfl^ A}0] 

<H> ^, 2: JI^3 ±.7}2] ^o_ f t±% =£4- WflAj ^ £ cfl #*fl*Kf oje^V 7l^J 7.^ 

3? 71^ 7fl3flAl^^ ^^-l-ol RC(Resi stance Capacitance)^ -R-S-SItt *]<S(delayH «£) 

*H 4i^>^l ^[71^ ^-§: Is^Ul, C] u|.o>7l- ^£^1 ^ a]Jl if^^ 

<12> , ^ ti_V £ ^ i^ofl RC &6\ ^o. cf^ ^ yflAj 7 )-^. 7 fl*SHr 

D fl-f ^\^JL fl^r^l, RC &°) ^ JL^^S) #4? Bfl^d *j 

material), »^ ( 7l#^ TEOS 311^ *VSMH S i0 311^ ^ -fr^cHr #^H] cfl^ 

fe ^ <H3-g-°l Sack 

<w> n^-e.H , 7l^ofl ^-O]^ Aj-g-^j-T^Aii ^ -fr^^r A>-g-^ ^ ^--g- 
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liL^ ZL iJtol nfl-o X|. 7 l tr)]°-oll , o] ^ *V ofl Tj-g- Af-g^ig ^ Jl^^ a>£^ ±*}6\] 

^s] TE0S 311* ^>-8-*>^>HS. °1H «8-S*H ^ ^-Wt ^ Si 711 

<15> ZLSiM-, Xl^-^l^ 6\]o] 7£ £ lofl £ Al^ ti]-^ ^1, ^ Wfl^i 

(102)4 W Hfl^(116)^ *}o} #siZL(108) ^i^er^l (misal ign)°l 3 

4-, ^ ^B*g7Kmetal st ringer) (A) 7} oflo^ ^(114) ^ ^Hl aV^cc] «fl^^ 

<16> ^, oflol 7^(114)0. -s: ulo> ^33. ^SHr «>, o]]o] 7j(n4)ol ^cflS 

[^°1 °l#-^^r 7l#^ ^afl] 

<i7> _g. g-ig o. Ao v # ^ v afl^*j-7l ^*fl °J:#*1- 3 o.s., tifl^d^ aflAi*- ^a] 

<is> o] S ^V s.^^- ^§>7l ^tr ^3 w>#^*V ^Al^cfl 1451s, tiVj^l ^ ej.ci 

^, ^ ^ aflAj ^Ofl ^nKg. r^)^; ^ Q<£^ ^o\] X\) 1 

* 3flEi^tb ^ tiflAjol Ufl77>^ Aj-JjL ^cgnV^ ^Zj-*^ ^711 S]-; *H 1 

^* *H^tr ^ ^^MH ^S^* °flU* r 3L Aj-JjL ^^nV^. *fl7^Rr ^TflSf; 

Aj-Jf ^<gnVol afl^ ^Sj-^- ^ofl 741 2 ##^2M: sflE^tr ^, ^ 
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^ afl^* ^SRf ^n^-l X] 2 ##*ba- Xl?!^ 4s IMDClnter Metal Dielectric)^ ^ 
«H 7 £^r *§^*}±t ^Tflsq-; CMP IMEHg^ 3s w^l ^^Hl ^sj- 

^ aflTj^ ^Tflsq-; ^S^o] ^7i^ ^ofl seme 1-ein-g- £.X1» nfl^*V av«. ^ 
wfl^# f^*Rr £ts}b ^51X1 ^ XlS ^°1H^ o\)o] tgA$ a^-g- 

<19> o^}, ^J=L£ j=^-|- uj-BJ-^tl- ^*HH ^^^>JL^> *Vcf. 

<20> £ 2a 2g^ w}^^- ^aHH a}-^ a> £ ^l ^ s}-o} ^ ^ofl^ 

3 °fl<X ^ tg^ 3^.2- ^^s>7l ^tt ^£^>lcf. 

<2i> £ 2a<^l 5LAltt w>fif ^-o], ^.-§-5. ol^-^^i 7^d| ) ^flcfl, 

7l^r(200) tf-M ^ wfl^(202)-§r °1 ^ ^ wfl^l(202) #M ^ € 

•3^(204)^ ^^*1 thg-, X| 1 ^BV(206)^r ^ ^^^(204) ^°\] sfl E) ^ tH} . 

<22> o]^ t 3E 2b ^ £ 2c<Mfe, oje^V ^ «fl^(202)ol nfl^j #j=l 

^<£^(204)* ^^-^V t^-S-, XI 1 #^(206)-§- XMtb ^, ^ ^^^-(204)^^1 

S}-5V(208)# *fl^}JI ^^^(204)^ Xl^t}. o] nfl , ^^nv (2 08) °l^°H^r 

*0*1*I *^<>1 n^^H, ^ ^^^"(204) XI ^ai a]z| ^.g.^ + oicf. 

<23> £ 2<HHfe, ^ Vj f ^^^-(204)0] ^71^ ^5l-B|-(208) #-f<Hl ^ XI 2 #^-(210)^: 
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<24> ZL^JL, 5. 2e«*1Hfe f>\¥- *|<?§ei-(200H °ti?r*l *r^f ^ *U*I(202)* 

^-S-, 2 ##^-(210)^- *ft7\ & IMD( Inter Metal Dielectric)#(212)-g- 
aflofl afH o, 1o1 7^(214)^ *g^^r. 

<25> ZLB]JL, £ 2f<*JMfe CMPCChemical Mechanical Polishing) IMD^(212)* 

Srtt ^ *]zHI ^ 2^^1(208) # ^Tl^cf. 

<26> #o.S., £ 2g°lH^r I 3-^(208) °1 ^7]^ ^vflofl sehe #^ZL-g- 5L*fl(215)» *fl ^ 

tr ^, ^ tifl^i(216)-8: f^th}. ojnfl, £ 2g 3] ^^^o] s^n ^ 

°11 ^*fl t^sMM", Al/Cu cf°>^l (Damascene) ^€ ^ a}^£- 

<28> £ igj-^ofl Ofeig, 71^1 A}-g-£}^ 7flS» ILCflS A>-g-^^ ?fl Sfl A j 1^ i ( 1 OW 

capacitance)!- ^ 91°-^, ^^91 °1H 7 »3* RC JL-§r3-°-S. 7fl^ 

<29> °l A o\ ^*HH ^7]*}^ ^afl^o.^. ^^*>S^l^r, ■& o]z\t& 

4. 
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1] 

*K£*I) efol ^H^s] oflo^ ^(Air Gap) &6\X\ , 

^j=l ^o^dv Aj-a.ofl ^ wfl ^^ 3f. t AV 7 ) ^>«- ^ AV^di ^ 3 

*M ^ ^*Rr #7)1 <4; 

*£<$n^ *fl7l*Rr ^Tflfif; 

^ H^^M ^71 ^ tifl^^- ^z^Kr ^7^1 sq-; 

#7] *fi 2 ##^*M- *fl7l^ ^, IMD( Inter Metal Dielectr ic)#* <H| <H 

CMP 71^ o.S #71 IMD#* ^Wtb * , ^ o]*fl ^-71 ^sH-g; a«7i*Kr # 

A J"7l ^^-^-o] £.iflofl SEME f-^H-g- £^11- nfl^*V Jf, #J=L ^ Hfl ^^. a 



12-9 



0030006889 #^ 2003/12/11 

[^T 1 * 2] 

*fl 1 %H1 SZ°H, 

A o v 7l ^ ^ tifl^d ^l^r Al/Cu cfo>Al (Damascene) ^^SM £|«fl n^^lfe 

^ sr>^ te^l ^ Sfo] z\]2i ^<HH^ ^ ^ 
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